
Page 1 of 1 (26-Aug-2014)

ZX14.UTSCH - ZX14

A A

B B

C C

D D

8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

1
A11

2
A12

3
A13

4
A14

5
A15

6
CLK

7
D4

8
D3

9
D5

10
D6

12
D2

11
VCC

13
D7

14
D0

15
D1

16
/INT

17
/NMI

18
/HALT

19
/MREQ

20
/IOREQ

21
/RD

22
/WR

23
/BACK

24
/WAIT

25
/BREQ

26
/RESET

27
/M1

28
/RFSH

29

GND

30
A0

31
A1

32
A2

33
A3

34
A4

35
A5

36
A6

37
A7

38
A8

39
A9

40
A10

U2

Z84C0010PEG

2 VPP
3 A12
4

A7
5

A6
6

A5
7

A4
8

A3
9

A2
10

A1
11

A0
13

D0
14

D1
15

D2
16

GND
18

D3

19
D4

20
D5

21
D6

22
D7

23
/CE

24
A10

25
/OE

27
A11

28
A9

29
A8

30
A13

31A14

32VCC

U5

AT27C256R

1
/OE1

3
A1

4
A2

5
A3

6
A4

7
A5

8
A6

9
A7

2
A0

11
Y7

12
Y6

13
Y5

14
Y4

15
Y3

16
Y2

17
Y1

18
Y0

19
/OE2

U1

74HCT541D

1
A14

2
A12

3
A7

4
A6

5
A5

6
A4

7
A3

8
A2

9
A1

10
A0

11
D0

12
D1

13
D2

14
GND

15
D3

16
D4

17
D5

18
D6

19
D7

20
/CE

21
A10

22
/OE

23
A11

24
A9

25
A8

26
A13

27
/WE

28
VCC

U3

LY62256

GND

VCC

VCC
VCC

GND

GND

D1
D0
D7
D2
D6
D5
D3
D4D4

D5
D6
D2
D7
D0
D1

R17
1K

R16
1K

R15
1K

R14
1K

R13
1K

R12
1K

R11
1K

R10
1K

D4
D3
D5
D6
D2
D7
D0
D1

A11
A12
A13
A14
A15

A10
A9
A8
A7
A6
A5
A4
A3
A2

A0
A1

INITIAL PAGE: OF:

COMPANY:

COUNTRY:

12-2-2014

1-7-2014

ZX14

1 1

1.1

REVSPACE
SPOORLAAN 5D, 2495 AL
DEN HAAG
NETHERLANDS

MAHJONGG

CITY

PROJECT:

REV: DATE: ENG:

ADDRESS:

R9
1K

R8
1K

R7
1K

R6
1K

R5
1K

R4
1K

R3
1K

R2
1K

R1
1K

A0
A1
A2
A3
A4
A5
A6
A7
A8

A0'
A1'
A2'
A3'
A4'
A5'
A6'
A7'
A8'

A0'
A1'
A2'
A3'
A4'
A5'
A6'
A7'

A12

D0'
D1'

D3'
D4'
D5'
D6'
D7'

A8'
A9

A10

A11

D0'
D1'
D2'

D3'
D4'
D5'
D6'
D7'

D2'

A10

A11
A9
A8'
A13

A0'
A1'
A2'
A3'
A4'
A5'
A6'
A7'
A12
A14

1
OE

2
D0

3
D1

4
D2

5
D3

6
D4

7
D5

8
D6

9
D7

10
GND

11
CP

12
Q7

13
Q6

14
Q5

15
Q4

16
Q3

17
Q2

18
Q1

19
Q0

20
VCC

U4

74HC574

A1'
A2'
A3'
A4'
A5'
A6'
A7'
A8'

VCC

GND

1

24

U6

74HC1G125

A0'

ROW_A2
ROW_A1

D0'
D1'
D2'
D3'
D4'
D5'12

CLR13
CK

11
QA10
QB

9
QC

8
QD

U7.B

74HC393
CTRDIV16

1
SH/LD

2
CLK

3
E

4
F

5
G

6
H

7
QH

8
GND

9
QH

10
SER

11
A

12
B

13
C

14
D

15CLK INH

16VCC

U9

74HC165

ROMCS

WR

RAMCS

RFSH

M1

RESET

WAIT

BUSACK

WR

RD

2
CLR

1
CK

3
QA

4
QB

5
QC

6
QD

U7.A

74HC393

CTRDIV16

ROW_A0

ROW_A0
ROW_A1
ROW_A2

A14

RFSH

HSYNC

VSYNC

GND

VCC

D4'
D5'
D6'
D7'

6.5M

SH/LD

PIXEL

D0'
D1'
D2'
D3'

DATA BUS

CPU CONTROL BUS

ADDRESS BUS

GPIO BUS

PIXEL

D3

D4'
D3'
D5'
D6'
D2'
D7'
D0'
D1'

GND

1
5V

2
5V

3
KEY

4
GND

5
GND

6
CLK

7
A0

8
A1

9
A2

10
A3

11
A15

12
A14

13
A13

14
A12

15
A11

16
A10

17
A9

18
A8

19
A7

20
A6

21
A5

22
A4

23
ROMCS

J1A
BOTTOM

VCC

GND

A0
A1
A2
A3

A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15

D4
D3
D5
D6
D2
D1
D0

D7

INT

NMI

HALT

MREQ

IORQ

RD

WR

BUSRQ

RESET

M1

RFSH

ROMCS

RAMCS

1
2
3
4
5
6
7
8

J2

HDR_8

1
2
3
4
5

J3

HDR_5

A8'

A9

A10

A11

A12

A13

A14

A15

R
1

8
1

0
K

R
1

9
1

0
K

R
2

0
1

0
K

R
2

1
1

0
K

R
2

2
1

0
K

VCC

KBA11
KBA12

KBD0
KBD1
KBD2
KBD3
KBD4

1

2

3

4

5

6

7

8

9

CO4

DB9-MALE

COMM

VCC

R
2

3
1

0
K

R
2

4
1

0
K

R
2

5
1

0
K

R
2

6
1

0
K

R
2

7
1

0
K

T1

2N7002

KBA11

KBD4

KBA12

KBA12

KBA12

KBA12

KBD4

KBD3

KBD2

KBD0

R28 1
K

GND

UP

2 4

U11

LVC1GU04

R29
2M2

R
3

0
1

K

1 3
X1

xtal 13MHz C1

33pF

C2

33pF

GND GND

GND

6.5M

NOP

3.25M

2 4

U10

LVC1G04

6.5M

4
PRE

2
D

3
CLK

1
CLR

5
Q

6
Q

U12.A

74HC74
10

PRE
12

D
11

CLK
13

CLR

9
Q

8
Q

U12.B

74HC74

6.5M

VCC

6.5M

1

2
3

U13.A

74HC00

4

5
6

U13.D

74HC00

OUT_FE

OUT_FD

R31
10K

R32
1K

TURBO LOGIC

2
CLR

1
CK

3
QA

4
QB 5
QC

6
QD

U14.A

74HC393
CTRDIV16

12
CLR13
CK

11
QA10
QB

9
QC

8
QD

U14.B

74HC393
CTRDIV16

3.25M
1
2
13

12

U15.A

74HC11

3
4
5

6

U15.C

74HC11

VCC

9
10
11

8

U15.B

74HC11

1

2
3

U16.A

74HC32

VSYNC

12

13
11

U16.D

74HC32

IORQ

RD
12

13
11

U19.D

74HC32

A0

1

2
3

U19.A

74HC32

4

5
6

U19.B

74HC32

9

10
8

U19.C

74HC32

IORQ

WR

A0

A1

9

10
8

U13.C

74HC00

12

13
11

U13.B

74HC00

PORCH

HSYNC

HSYNC

4

5
6

U20.D

74HC00

1

2
3

U20.A

74HC00

VSYNC

VSYNC

1

2
3

U21.A

74HC86

CSYNC

HSYNC AND FRONTPORCH GENERATION LOGIC

VSYNC LOGIC

R33
1K

R34
1K

R35
1K

R36
1K

R37
1K

R38
1K

R39
1K

R40
1K

BUS READS $FF,    FOR PROPER
PRINTER DETECTION AND SUCH.

HALT

1
/OE1

3
A1

4
A2

5
A3

6
A4

7
A5

8
A6

9
A7

2
A0

11
Y7

12
Y6

13
Y5

14
Y4

15
Y3

16
Y2

17
Y1

18
Y0

19
/OE2

U22

74HCT541
D0'
D1'
D2'
D3'
D4'
D5'
D6'
D7'

KBD0
KBD1
KBD2
KBD3
KBD4

1
2

J4

50/60HZ
R41

1
0

K

VCC

GND

PLACE JUMPER FOR NTSC (60HZ)

IN_FE

I/O DECODER

9

10
8

U23.C

74HC32

A7

ADDRESS BUS

SYSTEM BUS

CPU CONTROL BUS

HSYNC
NMI

1

2
3

U24.A

74HC08

1

2
3

U23.A

74HC32

4

5
6

U24.D

74HC08

RFSH

MREQ

A13

A14

M1

A15

4

5
6

U23.B

74HC32

12

13
11

U23.D

74HC32
R42

680R

R43
680R

ROMCS

RAMCS

MEMORY DECODER

RD

KEYBOARD ROW

KEYBOARD COLUMN

GND

C3

10µF

VCCVCC

A13

SRAM RETENTION CIRCUIT

1
1

2
2

3
4

6
E3

4
E1

5
E2

15
0

14
1

13
2

12
3

11
4

10
5

9
6

7
7

U27

74HC138
X/Y

&

EN

PULLUPS SO IORD ON FLOATING

D7'
A14
A15

M1

D6'

HALT
9

10
8

U24.B

74HC08

4
PRE

2
D

3
CLK1

CLR

5
Q

6
Q

U28.A

74HC74

10
PRE

12
D

11
CLK13

CLR

9
Q

8
Q

U28.B

74HC74

4
PRE

2
D

3
CLK1

CLR

5
Q

6
Q

U29.A

74HC74

10
PRE

12
D

11
CLK13

CLR

9
Q

8
Q

U29.B

74HC74

VCC
VCC

12

13
11

U24.C

74HC08
MREQ

CPU CONTROL BUS

SYSTEM BUS

3.25M

INVERT

SH/LD

R
4

5
1

K

R
4

6
1

0
K

VCC

T6
BC847B

T7
BC857A

6.5M

R
4

7
1

0
K

GND

C4

47pF

WAIT

CPU CONTROL BUS

SYSTEM BUS

ADDRESS BUS

TIMING LOGIC

NOP GENERATOR

INVERT AND SHIFT/LOAD LOGIC

A6
PIXEL SHIFT REGISTERSTATIC RAMOTP (OR EPROM) CHARACTER BYTE LATCH

Z80 CPU

NOP ENFORCER

CHARACTER ROW COUNTER

WAIT SYNC LOGIC

KEYBOARD IORD DRIVER

EDGE CONNECTOR

RIGHT

LEFT

FIRE

JOYSTICK TO KEYS 5, 6, 7, 8 & 0 INTERFACE

PORCH = FIRST 16 COUNTS

HSYNC = LAST 16 COUNTS

SYSTEM BUS

T6 & T7

ACT LIKE

THYRISTOR

LATCHING

IN_FE

OUT_FD

OUT_FE

OUT_EF

OUT_ANY

NOP

NMI LOGIC

1
/OE1

3
A1

4
A2

5
A3

6
A4

7
A5

8
A6

9
A7

2
A0

11
Y7

12
Y6

13
Y5

14
Y4

15
Y3

16
Y2

17
Y1

18
Y0

19
/OE2

U30

74HCT541

D2'
D3'

D0'

D6'
D7'

D5'
D4'

D1'

OUT_EF

EXO_D7

EXO_D2
EXO_D3

EXO_D0

EXO_D6
EXO_D5
EXO_D4

EXO_D1

( 8 OUTPUT BITS )

OUTPUT LATCH FOR EXTRA GPIO

1
2
3

J5

INVERT/NORMAL VID
PIXEL

PIXEL

PORCH

VCC

6.5M

R48
1K5

R
4

9
3

K
9

VCC

T8
BC847B

VCC

R
5

0
4

7
R

GND

CSYNC

GND

VIDEO OUT

VCC

NMI

GND

HALT

R51
0E

WAIT

ALTERNATIVE WAIT SYNC LOGIC

HALT

NMI

C5
1µF

GND

RESET

1
2

J7

RESET

R
5

2
1

0
K

VCC

VCC

R
5

3
1

0
K

1
GND

2
VCC

3
VSS

4
RS

5
R/W

6
E

7
D0

8
D1

9
D2

10
D3

11
D4

12
D5

13
D6

14
D6

J8

LCD MODULE
VCC P1

10K

VCC

GND

GND

EXO_D0
EXO_D1
EXO_D2
EXO_D3

EXO_D4

EXO_D5

1
5

2

CO2

PSG01538

1
5

2

CO3

PSG01538

GND GND

R56
47K

C6

100nF

R57 1
K

GND GND

C7

47nF

GND

R58

1
0

K

C8

10uF
R59
1K

1
2
3
4
5

6
7

8
9

CO1

Micro-USB

GNDGND

VCC

C9
100uF

C10

100nF

C11

100nF

C12

100nF

C13

100nF

C14

100nF

C15

100nF

C16

100nF

C17

100nF

C18

100nF

C19

100nF

5V POWER INPUT

TO MICROPHONE
FROM SPEAKER

TURBO

ON LED

4

5
6

U21.D

74HC86

9

10
8

U21.B

74HC86

12

13
11

U21.C

74HC86
VCC

VCC

9

10
8

U16.C

74HC32

4

5
6

U16.B

74HC32

1

2
3

U8.A

74HC32

4

5
6

U8.B

74HC32

9

10
8

U8.C

74HC32

12

13
11

U8.D

74HC32

9

10
8

U20.C

74HC00
12

13
11

U20.B

74HC00

1

2
5

U17

4
PRE

2
D

3
CLK1

CLR

5
Q

6
Q

U18.A

74HC74

10
PRE

12
D

11
CLK

13
CLR

9
Q

8
Q

U18.B

74HC74

R60
20K

R61

1
0

K

R62
20K

R63

1
0

K

R64

1
0

K

R65

2
0

K

R66
20K

R67
20K

GND

EXO_D3

EXO_D2

EXO_D1

EXO_D0

R68

1
0

K

T10
BC847B

R
6

9
4

7
R

GND

LCD OPTION SOUND INTERFACE

1

2 CO5

RCA

R44
N.U.

EXIN

VSYNC

INVERT

1
2
3

J6

B/W PIXEL FILL
HSYNC

HSYNC

BUSRQ

BUSRQ
INT

NMI

HALT

MREQ

IORQ

R71
1K

INT

Ø

2 4

U25

LVC1G07

D4
D3
D5
D6
D2
D7
D0
D1

VCC

1D7
2

RAMCS
3

KEY
4

D0
5

D1
6

D2
7

D6
8

D5
9

D3
10

D4
11

INT
12

NMI
13

HALT
14

MREQ
15

IORQ
16

RD
17

WR
18

BUSACK
19

WAIT
20

BUSREQ
21

RESET
22

M1
23

RFSH

J1B
TOP

BUSACK

WAIT

Ø

C20
100nF

1 2 3

4 5 6

SW1
SLIDE SWITCH

SWITCH

R72
10K

COMPATIBLE - FAST  SWITCH

GND

SWITCH

WITH 10 % SPEEDUP ON/OFF SWITCH

DOWN

T2

2N7002

T3

2N7002

T4

2N7002

T5

2N7002

JOYSTICK PORT

D1

8X 1N4148WS

D2

TURBO_LED

TURBO_LED LED_TURBO

1
2
3

J1

HDR_3

R73
1K

VCC

LED_POWER

LED_TURBO
LED_POWER

GND

KEYBOARD LEDS

T11
BC847B

VCC

GND

D3

D4

D5

D6

D7

D8

D9
1N4148WS

D13

1N4148WS

D11

1N4148WS D12
1N4148WS

D10

1N4148WS

1
2

J11

TO BATTERY CR2032

BAT +
BAT -

IN PLCC32 SOCKET
A14

VCC

PATCH1

PATCH2

CHANGE OVER BOTH PATCHES FOR AT28HC256 EPROM INSTEAD OF OTP

D14

1N4148WS

EXO_D6
EXO_D7

SOUND

EXIN
SOUND

COMBINED LCD SOUND & GPIO HEADER


